In Australia's northern grain growing region (encompassing northern NSW and SE Queensland), trials are underway to develop a sustainable intensification option for maize cropping that uses a practice called relay cropping.
The trials are part of a program known as the 'Sustainable Intensification of maize, legume farming systems for food security in eastern and southern Africa' (SIMLESA), funded by the Australian Centre for International Agriculture Research (ACIAR).
Relay cropping involves sowing a second crop into a standing crop before the harvest of the first crop. In this case, mungbeans are sown into a standing maize crop well before the time of harvest of the maize crop.
Associate Professor Daniel Rodriguez of the Queensland Alliance for Agriculture and Food Innovation (QAAFI) is leading this project.
Credit: Claudio Alejandro Mufarrege CC BY-NC-ND 2.0 'In this summer-dominant rainfall environment, growers tend to grow a single crop a year,' says Assoc. Prof. Rodriguez.
'With a summer crop such as maize, the crop is cultivated during the time of the year when we have the most rain. After maturity the crop takes a long time to be dry enough the point where it can be harvested.
'It means that if you want to intensify crop production, either you have to wait till next season to plant another crop, or you have to plant a crop immediately after you harvest the maize, at a time of the year when the radiation, temperature and rainfall are starting to decline.'
Adapted from the Pampas region of Argentina, where the climate and soils are similar, the relay cropping technique aims to increase rainfall use as well as maximise the use of other available plant resources such as sunshine, temperature and soil nutrients.
'What we're trying to do is to overlap the cycle of these two crops a little, so that the second crop can be planted at more favourable conditions -higher temperature, higher radiation, and higher rainfall,' says Assoc. Prof. Rodriguez.
'If we can get a legume crop sown down in between maize rows, at about the time the maize reaches physiological maturity (grains are fully formed and yield is defined), we are gaining up to 2 months of the season.'
In addition relay cropping appears to improve productivity, with relay-cropped mungbean crops producing 20-40 per cent more than sole-cropped mungbeans. One of the reasons may be improved biological pest control. The micro-climate provided by the maize crop canopy seems to support an increased population of beneficial insects that control pests associated with mungbean.
Improved soil fertility is another benefit.'We are growing a legume crop that can contribute to soil fertility through nitrogen fixation. Nitrogen is one of the high-cost inputs for farmers -they are always trying to find ways to reduce these costs,' says Assoc. Prof. Rodriguez.
Mapping the yield gap
Dr Zvi Hochman of CSIRO has also been looking at the prospects for sustainable intensification in the northern grain-growing region. He is part of a research team that has surveyed the inputs and yields of 94 farmers over 3.5 years (7 seasons). The average yield of 1.90 tonnes per hectare was 65 per cent of the simulated water and nitrogen-limited yield potential of 2.92 tonnes per hectare.
'Economically, it is unrealistic to produce more than 80 per cent of what's possible, but that's still a huge gap,' says Dr Hochman.
'So the next phase is trying to expose the reasons for this. We have a pretty good handle on that already. We know it's mainly about tweaking existing practices -helping the average farmer to do what the best farmers are doing.' This 'tweaking' can include 'opportunistic' farming -responding to the conditions of the season as they develop in terms of decisions about when and what to sow, or how to manage livestock. While this might sound like making farming decisions on an ad-hoc basis, in fact it takes planning.
'One way we're achieving this is Yield Prophet, a decision-support system developed by CSIRO that allows farmers to monitor the crop and respond to the season.'
Uses and abuses

